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,umnahuT aman tubeynem nagned halacaB   aisunam nakatpicnem halet aiD
harad lapmuges irad  ailum aham gnay halumnahuT nad ,halacaB  ,  gnaY
,anep nagned aisunam rajagnem   aisunam nakrajagnem aiD  
ayniuhatekid kadit gnay apa  
lA :SQ( - 1 qalA’ - )5  
 ? nakatsud umak gnay hakanam gnay umnahut tamkin akaM  
rA :SQ( -  )31 namhaR  
“  nahadumek ada uti natilusek haduses aynhuggnuses akaM .”  
lA .S.Q( - hariysnI  : 5) 
,hallA aY  
 aumes iulal uK  ,ukpudih nalaj idajnem nakridkat uakgne halet gnay utkaw
gnaro amasreb iulaluk ukhides ,ukaigahab -  nad tagnames atujes uk irebmem gnay gnar
anraw aggnih hitup ,matih ireb uakgne nad ,namalagnep -  malad hadni gnay anraw
d dujusreb uk ,ukpudih nanalajrep paites halla ay um napadahi  nakireb uakgnE ,
uka K  iapmas asib kutnu natapmese  .uknagnaujrep lawa gnujuhgnep iD  alageS  ijuP
.hallA ay uM igab  
..nimala’libborihalliludmahlA ..halliludmahlA ..halliludmahlA  
umadapek nakhabmesuk ukrukuys dujuS   ahaM nan gnugA ahaM gnay nahuT  iggniT
 nan ahaM  ,gnayayneP ahaM nan lidA  umridkat sata  let ha   aisunam uka nakidaj uak
 gnay reb nad namireb ,umlireb ,rikipreb asaitnanes  napudihek inalajnem malad rabas
tah haguggnep malas gnirireb tawalohs nanutnal atreS .ini  idajnem ,awij nad i
 halai gnarenep gnas adap uknaudnirek hunep nahabmesrep B  hallusaR adniga
.WAS dammahuM  
lA nanutnaL -  malad tawalahs gnirireb hahitaf  malad aodreb ulales uk ,uktalohs
khabmesrepuk umadapek hisakamiret atnimem kudnunem uk ,ukrukuys  ayrak na
kamaM nad apaP kutnu uklicek  gnajnapesid aodreb tuki ulales gnay ,atnicret u
tagnames haubes uka irebmem aynitneh kat atres uk nagnaujrep  ,nagnorod ,aod ,
nakitnagret kat gnay nanabrognep atres gnayas hisak nad tahesan ,  ,, apaP  .., amaM  ..
licek itkub halamiret  uknagnaujrep odak iagabes ini   aumes salabmem kutnu
 alages naknabrognem salki nailak ukpudih imed umpudih malad ..umnanabrognep
 aggnih awayn hurapes gnaujreb rapal malad ,halel lanegnem apnat naasarep
s amaM ,,apaP umkana nakfaaM ..aynnalage ana ajas hisam , .umnakhasuynem adn  
apaP nad amaM ...  
t  adai  nasulutek nad gnayas hisak  niales icus gnilap gnay atnic  amaM  nad kapaP u  .
 suluteS  umitah aM  umnahara firaes , aP  nakridah umaoD  ,ukkutnu naahdirek
 alages nakradnaynem uktapmet um uhab ,uknalaj hapamem umtahesan uknauasirek  
d naped irah ujuneM,ukirid lukgnarem halet aod tiabes na   gnay ,harec iniK  uka  
hupmisreb  id  hagnet - hagnet  narasup  nailak  .  ,akaM haltubmas  uka  umkana   naped id
umkana ulud anamid tapmet utnip  muicnem  nad umnagnat  halamiret  nalisahrebek  
 dujuwreb raleg  uknahabmesrep  ...ukitkab adnat nad atnic itkub iagabes  
D malad uk dujus paitesi   ayares ..manebret aggnih tibret rajaf ialum utkaw amil
...mihaR ay namhaR ay hallA ay..”hadanem uknagnat   hisakamireT  sata halla ay
 um nizi alages et uak  uka naktapm alam audek aratnaid  utkaw paites gnay umtaki
 salhki ,,ukagajnem  ,,ukkididnem  
 suadrif agruys lapmites nasalab halnakireb hallA aY ,,kiab nagned ukgnibmibmem
tnan akerem halnakhuaj nad akerem kutnu  tagnes aynsanap irad i  
 ipa awah ..umakaren  
 
 nesod hisakamireT ukgnibmibmep  
ubI  areH ativoN   nad anasko ubI , ahara nad nagnibmib sata n nesod atres ayn -  uknesod
 sata hisakamiret  aumes  ukigab hakreb idajnem agomes nakireb uakgne gnay umli
tarihka nad ainud . 
 
tabahaS - … uktabahas  
u atak adaiT reb hisak napac dnir nakgnidnas namet arap kutnu u - uk namet ..  
natabahasrep agomeS .…hisak amireT   ,tarihka nad ainud id idaba ini  atreS  uk
 nakpacu  halet gnay kahip aumes adapek hisak amiret  utnabmem idus aod nad  .
akub ,nagnanesek utaus halnakub naseskuseK n  utaus aynaH,naaggnabek utaus aguj






HISAKAMIRET NAPACU  
 
hutakarabawihallutamharawmukiala’umalassA  
hlA a  ,nimala‘libbarihalliludm alages  ijup   hallA igab uhanahbuS  W  ala’ata
nahuT  atsemes  halet gnay mala  nakirebmem  tamhar  nad  hayadih - ayN  aggnihes  
silunep  tapad  nakanaskalem  nad  nakiaseleynem  ispirks  ini  nagned  .kiab  tawalahS  
gnirireb  malas  nakpacuid  kutnu  nagnujnuj  atik  adnigab   dammahuM
malasaW ihiala’uhallallahS  .  
“ ludujreb gnay ispirkS ( tiwaS apaleK tibiB nahubmutreP  sisneeniug siealE
)qcaJ  d gnay isasiliretS edoteM ihuragnepi  d hanaT  manaT aideM na y  gna
 padebreB p  pahaT ada yresruN niaM utas halas nakapurem ”  tarays  kutnu  
helorepmem  raleg  anajraS  idutS margorP adap nainatreP  igolonketorgA  satlukaF  
nakanreteP nad nainatreP   .uaiR misaK firayS natluS iregeN malsI satisrevinU  
malaD  naanaskalep  nad  nanusuynep  ispirks  ini  silunep  nakiapmaynem  
kadit gnay hisakamiret  aggnihret  :adapek  
.1  gnaro audeK   aut adnahayA atnicret  rathuM  nubI nad  ad initruM  ,  hisakamiret
 halet gnay alages sata  racnapret gnay atnic paites sata ,silunep kutnu nakukalid
 hallA agomeS .silunep hakgnal ignirignem ulales gnay utser nad aod atres
S  alaat’aW uhanahabbu  iohdirem nad salabmem atres ,ignudnilem ulales
ognep nad nasulutek alages .irebid halet gnay nanabr  
.2  gnabA a nad kakak , kid  gnayasret  nad uyhaniW airtiF ,nawaiteS gnabmaB  
nawaitqaS labqI  gnay  ebmem asaitnanes r  ,isavitom naki  ,nakaodnem  nagnukud
.silunep adapek asaib raul tagnas gnay liretam nupuam lautirips nautnab nad  
.3   .D.hP ,.cS.M ,.tP.SnawrE idE kapaB S ukale  nakeD  satlukaF  nainatreP  nad  
nakanreteP   malsI satisrevinU firayS natluS iregeN  uaiR misaK . 
.4   .cS.M ,.amatarpalsaT nawrI .rD kapaB S  ,1 nakeD likaW ukale D ubI  inairT .r
S .P.M ,.tP.S ,aniledA kapaB nad II nakeD likaW ukale   ,.tP.S ,ilA idaysrA .rD
,.rgA.M  ukales   nakanreteP nad nainatreP satlukaF III nakeD likaW
.uaiR misaK firayS natluS iregeN malsI satisrevinU  
.5  iS.M ,maZ nashkI airkuyS .rD kapaB  idutS margorP auteK iagabes .
nakanreteP nad nainatreP satlukaF igolonketorgA   iregeN malsI satisrevinU
firayS natluS  saK uaiR mi . 
 
 
.6  ubI  P.M ,.P.S ,areH ativoN  . S nad I gnibmibmep iagabe  ubI  P.M ,.P.S ,anaskO . 
S  nagned gnay silunep kimedaka gnibmibmep nad II gnibmibmep iagabe
 silunep adapek nahara nad isavitom irebmem ,gnibmibmem narabasek hunep
.ini ispirks ayniaseles iapmas  
.7  cS.M ,.P.S ,nafloS irdnehkaB kapaB . S ukale   atres I ijugnep  kapaB   ramsuY
.M ,.P.S ,dumhaM iS  . S iagabe  halet gnay II ijugnep  nakirebmem  kusam k na  
apureb  kitirk  adapek naras nad  silunep  nagned  naujut  aynnakiaselesret  ispirks  
ini  nagned  .kiab  
.8   inairT .rD ubI P.M ,.tP.S ,aniledA   autek ukales .gnadis  
.9  kapaB  nad  ubI  idutS margorP nesod  igolonketorgA  nad  hurules  fats  satlukaF  
nainatreP  nad  nakanreteP  firayS natluS iregeN malsI satisrevinU   uaiR misaK
halet gnay  nakrajagnem  kaynab  umli  nad  eb gnay namalagnep anugr  les ama  
silunep  .hailuk  
.01   ayas utnabmem nad amas ajrekeb asaitnanes hadus gnay nagnaujrepes tabahaS
anaskalret malad P.S ,iniasuH irkiF M :naitilenep ayn  
.11  nameT -  gnay nagnibmib utas namet ep utnabmem hadus  malad silun
nanusuynep  s  :ini ispirk  ,alihdaF sihduY  ,P.S idA  amatarP nawaiteS .P.S ,  
.21   tabahaS nagnaujrepes  namet nad -  namet  gnay  atres tagnames irebmem hadus
nautnab  l 5102 natakgna E lako :  ,nihilsuM ,otnaY iluJ ,irhaF iglA ,idisraM
 ,iradnuS irtiF ,ohorguN oyteS ododiW ,artupaS firA .M ,namorahuM bibaH
inA ,iradnuS arI namet aumes nad ,iradnuS as -  tapmes muleb gnay namet
 silunep adapak isavitom nad tagnames nakirebmem halet gnay silut silunep
ini ispirks nanusuynep taas adap nupuam nahailukrep taas adap kiab   
.31   utnabmem halet gnay roineS nakusam irebmem nad  silunep adapek  R  aksi   nad
idlanirsuG ,  .P.S  
.41  nameT - namet  nagnaujrepes  S margorP idut  igolonketorgA  natakgna  102 5: 
laniaZ  P.S ,nagnuluP  ,aniR ,ideD ,idnayS ,onoyhaC ,  ,okodnaH oyriW iwD
 ,avleD ,avluZ ,irmU ,aslE ,keiT  ,irpA ,ludbA ,irbeP ,mahlI eZ ,iksiR  ,azirE ,n
 ,iwD ,oniT ,ydniC nad  aumes  namet - muleb gnay namet  tapmes  silunep   silut
halet gnay  nakirebmem  tagnames  nad  isavitom  adapek  silunep  kiab  adap  taas  




siluneP  parahreb  nad  aodnem  nak  agomes   aumes halet gnay  atik  nakukal  














RATNAGNEP ATAK  
  taridahek rukuys ijuP ala’atawuhanahbuS hallA   nakirebmem halet gnay
 nakiaseleynem tapad aggnihes silunep adapek natamalesek nad natahesek ispirks  
luduj nagned  “ ( tiwaS apaleK tibiB nahubmutreP g siealE sisneeniu   )qcaJ  gnay
d ihuragnepi  T aideM nad hanaT isasiliretS edoteM mana   adap adebreB gnay
 pahaT yresruN niaM ”  . ispirkS   nakanaskalem kutnu tarays iagabes taubid ini
anajras  nainatrep . 
  siluneP  adapek hisak amiret nakpacugnem  ubI  P,M ,.P.S ,areH ativoN
nad I gnibmibmep nesod iagabes  P.M ,.P.S ,anaskO ubI  iagabes   nesod
nad kujnutep ,nagnibmib nakirebmem kaynab halet gnay II gnibmibmep  tom  isavi
 ayniaseles iapmas ispirks  naker hurules adapeK .ini - naker   kaynab halet gnay
ilunep utnabmem  naiaseleynep malad id s ispirks   silunep tapad kadit gnay ,ini
utas naktubes - hisak amiret nakpacu silunep ,utasrep   naktapadnem agomes nad
 hallA irad nasalab ala’atawuhanahbuS  k naujamek kutnu aumes ati   malad
.itnan naped asam ipadahgnem  
imed acabmep irad naras nad kitirk nakparahgnem tagnas siluneP  
 nasilunep naanrupmesek ispirks   agomeS .ini ispirks  taafnamreb ini   atik igab
.gnatad naka gnay asam kutnu nupuam inik asam kutnu kiab aumes  
 
 abnakeP ur  , rebmevoN  9102  





( TIWAS APALEK TIBIB NAHUBMUTREP E  sisneeniug sieal qcaJ  )
 IHURAGNEPID GNAY ISASILIRETS EDOTEM  HANAT  
 AIDEM NAD T ADAP ADEBREB GNAY MANA  
PAHAT  YRESRUN NIAM  
 
 tutuP nawainruK iduB  




tiwas apalek natibibmeP  gnay lah nakapurem  tagnas  kutnu gnitnep  
 naklisahgnem tibib  gnay tiwas apalek  tapec  manat pais   aggnihes ,satilaukreb nad
ubmutrep kutnu isasilirets nad manat aidem aynada nakulrepid  .tibib nah
 aidem nad hanat isasilirets edotem iuhategnem kutnu naujutreb ini naitileneP
 pahat tiwas apalek natibibmep adap kiabret gnay iskaretni atres manat  niam
yresrun  .  ini naitileneP nakakukalid halet   iapmas 8102 rebotkO nalub adap
 id 9102 iraurbeF noitatS nemolvoeD tesiR erutlucirgA niU muirotarobaL   satlukaF
nakanreteP naD nainatreP  U  satisrevin I  mals N irege  uS K firayS natl a mis   .uaiR
akanuggnem ini naitileneP pakgneL kacA nagnacnaR edotem n  kaf f ,lairot  rotka
p narakabmeP :hanat isasilirets utiay amatre   ,temozaD nad  utiay audek rotkaf
t aidem mana  : lios pot  , lios pot   nad risap + lios pot   gnay retemaraP .makes gnara +
 nad nuad gnajnap ,nuad halmuj ,gnatab retemaid ,namanat iggnit halada itamaid
nakkujnunem naitilenep lisaH .rabelret nuad rabel  na iskaretni  hanat isasilirets arat
m nad  manat aide lios pot  makes gnara +   atayn tagnas huragnep nakirebmem
anat iggnit padahret gnajnap nad ,gnatab retemaid ,nam  .nuad   hanat isasiliretS
 nad nuad halmuj padahret atayn gnay huragnep nakkujnunem naukalrep adap
 nuad rabel .rabelret  ini naitilenep irad nalupmiseK  utiay   narakabmep isasilirets
 manat aidem nad lios pot   makes gnara +  malad kiabret naukalrep nakapurem
 natibibmep nahubmutrep yresrun niam . 
 
 






 EHT ECNEULFNI TAHT )qcaJ sisneeniug siealE( LIO MLAP FO HTWORG
DOHTEM NOITAZILIRETS LIOS  TNEREFFID DNA   
NIAM NI AIDEM GNIWORG  YRESRUN  EGATS  
 
 tutuP B  idu K nawainru  
 ativoN yb deisivrepuS anaskO dna areH  
 
TCARTSBA  
 taht sgnildees mlap lio ecudorp ot tnatropmi yrev era seiresrun mlap liO
 dna aidem gnitnalp taht os ,ytilauq hgih fo era dna gnitnalp rof ydaer era
 eht enimreted ot smia yduts sihT .htworg gnildees rof dedeen era noitazilirets
o dohtem gniworg dna noitazilirets lios f   ni noitcaretni tseb eht sa llew sa aidem
 ot 8102 rebotcO ni tuo deirrac saw hcraeser sihT .egats yresrun mlap lio yresrun
urbeF eD hcraeseR erutlucirgA NIU fo yrotarobaL eht ta 9102 yra ve ol p nem t 
 noitatS o ytlucaF eht  cimalsI etatS eht fo sniaS laminA dna erutlucirgA f
uaiR misaK firayS natluS fo ytisrevinU  .  yletelpmoc lairotcaf sesu hcraeser sihT
 dna gninrub :noitazilirets lios si rotcaf tsrif eht ,dohtem ngised dezimodnar
mozad gniworg si rotcaf dnoces eht ,te  t :aidem  lios pot dna dnas + lios pot ,lios po
 ,retemaid mets ,thgieh tnalp erew devresbo sretemarap ehT .laocrahc ksuh +
 eht taht dewohs stluser ehT .htdiw fael fo htdiw dna htgnel fael ,sevael fo rebmun
h ecir + lios pot dna noitazilirets lios neewteb noitcaretni  dah aidem laocrahc ksu
 lioS .htgnel fael dna retemaid mets ,thgieh tnalp no tceffe tnacifingis yrev a
 sevael fo rebmun eht no tceffe tnacifingis a swohs tnemtaert eht ni noitazilirets
noitazilirets eht si yduts siht fo noisulcnoc ehT .htdiw fael tsediw dna   gninrub fo
gniworg laocrahc + lios pot dna   fo htworg eht ni tnemtaert tseb eht si aidem
.seiresrun yresrun  
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.I  NAULUHADNEP  
.1.1    gnakaleB rataL  
( tiwas apaleK  sisneeniug siealE  anodamirp satidomok nakapurem ).qcaJ
.ahasu nadab nupuam takaraysam helo nakahasuid kaynab gnay   tiwas apaleK
 haloid tapad  iagabes lanekret gnay tiwas kaynim idajnem  liO mlaP edurC  )OPC(
 nad  liO lenreK mlaP  imalagnem 5102 nuhat adap OPC iskudorP .)OKP(
natakgninep  not 603.482.13 idajnem not 021.859.12 irad  nad   0102 nuhat adap
t 426.193.4 irad natakgninep imalagnem OKP iskudorp not 168.652.6 idajnem no  
.)5102 ,nubnejriD(   irad sapelret kadit tiwas apalek iskudorp halmuj natakgnineP
nanubekrep laera saul natakgninep  iskudorp nad  .  apalek nanubekrep laera latoT
t nagned ah 776.703.21 halada 7102 nuhat nagned iapmas aisenodnI id tiwas  lato
 iskudorp latot ialin nad emulov nagned SBT not 483.953.53 rasebes iskudorp
turutreb -  nuhat adap 000.890.672.1 DSU nad SBT not 491.621.1 rasebes turut
.)7102 ,nanubekreP laredneJ tarotkeriD( 6102    
P namanat sativitkudorp utnene   halada tiwas apalek  nakanuggnem nagned
gnay tibib   naktapadid gnay satilaukreb hineb naanuggnep iulalem   araces gnay
nu kiteneg ,iniahdamhaR( kiab gnay naarahilemep nad lugg  P .)4102  natakgnine
 tiwas apalek tibib nahutubek nakbabeynem tiwas apalek nanubekrep aera saul
almuj malad raseb gnay h  .)5102 ,hisgniN(  natibibmeP  tiwas apalek   lah nakapurem
gnay  tagnas  kutnu gnitnep   naklisahgnem tibib  gnay tiwas apalek   pais nad tapec
manat .  utiay pahat aud tapadret tiwas apalek natibibmep adaP yresrun erp   nad
yresrun niam   natibibmep halada pahat aud natibibmep nagned duskamid gnay
licek gabilop adap nakukalid  nad  nalub 3 rumu rumureb namanat taas adap  
naktujnalid   adap yesrun niam   namanat taas adap nakukalid amatu natibibmep uata
 nakhadnipid irad  yesrun erp   ek yresrun niam   okrasomraD( kkd ,.  .)8002   
lrep kiab satilaukreb gnay tiwas apalek tibib naktapadnem akgnar malaD  u
.manat aidem nakitahrepmem aynada   awhab nakakumegnem ,)5002( onoyiwrE
hanat nakanuggnem aynmumu natibibmepid manat aidem  ( sata nasipal lios pot  )
tafisreb gnay   .rubmeg nad rubus K  hanat naidesretek aynnaatayne lios pot   gnay
 ,tapadid tilus nikames  surenem suret gnay aynnaanuggnep helo nakbabesid uti lah




id tapad sipinem nikames gnay  aynnial manat aidem nahabmanep nagned nakukal
 kinagrona nad kinagro hanat apureb  aynlasim makes gnara nad risap . 
 nagnudnak nad hadner tagnas gnay nababmelek satisapak ikilimem risaP
irop ikilimem utiay risap irad sahk iriC .)5002 ,muruA( hadner arah -  irop
b irop( raseb narukure -  ria isiret hadum hibel idajnem risap aggnihes ,)orkam irop
napaugnep sesorp tabika nagnirekek imalagnem tapec nad   .iggnit gnay  laH
 araces manat aidem iagabes nakanugid gnaraj risap nakbabeynem gnay tubesret
helO .)0102 ,raunaY( laggnut   aidem iagabes nakanugid tapad risap ,uti anerak
 hanat itrepes aynnial manat aidem nakisanibmokgnem nagned manat lios pot . 
 kiab gnay manat aidem utas halas )7002( idnansuR nad anilraM turuneM
rea nad esaniard ikilimem ,nagnir anerak idap makes gnara halada  ,kiab gnay isa
 iaynupmem ,marag natural uata arah gnudnagnem ,Hp ihuragnepmem kadit
.harum aynagrah atres ,ria pareynem satisapak   gnara aidem ,uti anerak helO
 sata nasipal nahabmat aidem iagabes nakanugid tapad makes  lios pot  tapad gnay
aidesretek habmanem t aidem adap arah rusnu na mana . 
akgnar malaD   natibibmep malad kiab gnay manat aidem naktapadnem
 halas ,manat aidem padahret susuhk naukalrep aynada nakulrep id tiwas apalek
.hanat adap isasilirets utiay aynutas   isasilirets naukalrep ,)9002( inayhaC turuneM
 naujutreb gnay naitilenep iagabreb naanaskalep malad nakulrepid kaltum hanat
 ada apnat utnetret emsinagroorkim isalukoni huragnep iuhategnem kutnu
utiay aynutas halaS .suonegidni emsinagroorkim huragnep   edotem nagned
 ,akisif edotem gnidnabid fitkeles hibel tapad ini aimik isasilirets ,aimik isasilirets
 ,adisiretkab iagabes kadnitreb gnay aimik isnatsbus iagabreb lanekid aggnihes
 nagidaM( adisignuf nad adisiriv ,adisirops kkd . ;0002 ,   yrreP kkd . kloV ;2002 ,   nad
 nakiladnegnem kutnu nakanugid gnay aimik isasilieretS .)8891 ,releehW
dimasaB nagned halada nakigurem emsinagoorkim - ( ralunarG temozaD )  .  naD
 hanat igoloib nad aimik kisif tafis padahret huragnepreb narakabmep isasilirets
nay akgnaj malad nahatreb tapad  tafis  padahret huragnepreb narakabmeP .amal g
 aborkim assamoib hanat latot N ,kinagro nahab nagnudnak ,hanat Hp itrepes hanat
 .setesimonitka nad iretkab ,ignuf utiay aborkim isalaupop isisopmok halmuj nad
 naitilenep lisah irad itkubret hadus tubesret laH  ihsietaT ,)0891( ihsokiroH kkd  .




H  nobaj iames pudih esatnesrep )0102( ,otnayirpuS naabocrep lisa
 aratna isanibmok nagned aidem nakataynem lios pot   makes gnara nagned
rep naklisahgnem gnay naabocrep tinu nakapurem  .kiabret pudih esatnes
 atayn huragnep nakirebmem manat aidem adap makes gnara nahabmaneP
 .nobaj iames iggnit namanatrep padahret  
 isidnok nakrasadreB d  gnatnet naitilenep nakukalid akam ,satai
( tiwaS apaleK tibiB nahubmutreP“ sisneeniug siealE  J  ihuragnepid gnay )qca
 pahaT adap adebreB gnay manaT aideM nad hanaT isasiliretS edoteM  niaM
”yresruN . 
.2.1 naitileneP naujuT  
: tukireb iagabes halada ini naitilenep irad naujuT  
.1  iskaretni iuhategnem kutnU  edotem  isasilirets  hanat   gnay manat aidem nad
kiabret  ret nahubmutrep padah   pahat tiwas apalek tibib .yresrun niam  
.2  isasilirets edotem sinej iuhategnem kutnU  hanat  et gnay kiabr   kutnu
nahubmutrep   pahat tiwas apalek tibib .yresrun niam  
.3   gnay manat aidem iuhategnem kutnU kiabret  nahubmutrep padahret   tibib
tiwas apalek   pahat .yresrun niam  
 
.3.1  naitileneP taafnaM  
 taafnaM : tukireb iagabes halada ini naitilenep  
.1   nagned hanat isasilirets aratna iskaretni ianegnem isamrofni nakirebmeM
 pahat tiwas apalek tibib nahubmutrep kutnu adebreb gnay manat aidem
yresrun niam . 
.2  M  nakirebme  iagabreb gnatnet takaraysam nad inatep adapek isamrofni
isasilirets edotem  hanat  trep kutnu nahubmu   pahat tiwas apalek tibib  niam
yresrun  
.3   nakirebmeM kiabret gnay manat aidem sinej ianegnem isamrofni   kutnu










.4.1   naitileneP sisetopiH  
: tukireb iagabes halada ini naitilenep sisetopiH  
.1   isasilirets edotem naanuggnep aratna iskaretni tapadreT  hanat  nagned
 gnay manat aidem kiabret  nahubmutrep padahret   pahat tiwas apalek tibib
yresrun niam . 
.2   isasilirets edotem naanuggneP  hanat huragnep nakirebmem adebreb gnay  
kiabret gnay  nahubmutrep padahret   pahat tiwas apalek tibib yresrun niam . 
.3  huragnep nakirebmem adebreb gnay manat aidem naanuggneP   gnay







.II  AKATSUP NAUAJNIT  
.1.2  manaT tarayS  tiwaS apaleK  
.1.1.2  milkI  
 hasab akiport haread id kiab nagned manat tapad tiwas apalek namanaT
21 awitsilutahk  nasawak o UL - 21 o  haubreb  nad  manat  tapad  tiwas  apaleK  .SL
gnih naiggnitek  nagned  nahal  adap  ag     .tual  naakumrep  sata  id  retem  0001
  akij  kiab  hibel  naka  lamitpo  sativitkudorp  nad  namanatrep  naikimed numaN
atid naiggnitek  nagned  nahal  adap man   tna 0  ara -   naakumrep  sata  id  retem  005
.)lpdm(  tual    naakumrep  sata  id  retem  005  irad  hibel  tapmet  naiggnitek  adaP
  ayniskudorp  numan  iskudorpreb  nad  manat  tapad  tiwas  apaleK .)lpdm(  tual
.)7002 ,ojrakeosneognaM( hadner  fitaler  
am raniS  anerak ,tiwas apalek namanatrep igab gnitnep tagnas irahat
 kutnU .sisetnisotof sesorp aynidajret igab kaltum tarays utas halas nakapurem
 naraniynep maj 5 hibel gnaruk nakulrepid lamitpo gnay tiwas apalek namanatrep
ojrakeosneognaM( nuhat gnajnapes irah rep  .)5002 ,nugnameS nad  
 halada tiwas apalek namanat kutnu mumitpo gnay najuh haruc halmuJ
0002 -  atarem aynnarabeynep atres ,ria tisifed ikilimem kadit ,nuhat/mm 0052
 ria nakulrepid tiwas apalek tibib namanatrep kutnu nakgnadeS .nuhat gnajnapes
52,0 kaynabes -2 .)8002 ,sibuL( tibib rumu nagned gnutnagret tibib/retil  
.2.2.2   hanaT  
 nad namanatrep nakutnenem gnay amatu rotkaf nakapurem hanaT
 nakaideynem tapad hanaT .milki rotkaf gnipmasid tiwas apalek nagnabmekrep
 raka tapmet sugilakes nad  namanat igab arah rusnu  isidnok nad kutneB.namanat
 hayaliw kutneB .tiwas apalek sativitkudorp adap huragnepreb tagnas gnay hanat
 nagnirimek nagned kabmoreb nad ratad halada  tiwas apalek kutnu iauses gnay
0 gnerel -  nagned iskudorpreb nad manat tapad tiwas apalek ,mumu araceS .%8
b  apaleK .losotsih nad losidna ,lositpecni ,lositne ,lositlu hanat hanat adap kia
 kiab gnay esaniard ikilimem tubesret hanat akij kiab nagned manat tapad tiwas





.2.2   apaleK kitsiretkaraK tiwaS   P x D sateiraV  
T × D sateirav tiwas apalek namana   nagned naluggnuek ikilimem P
 id tapad nad ,iggnit tagnas kaynim namedner ,iggnit gnay rugaj nahubmutrep
 31 utiay ini sateirav nadnat halmuj atarer kutnU .laera iagabrebid manat
 utiay nadnat tareb atarer ,nuhat/nohop/nadnat  rages haub nadnat isnetop ,gk 2,91
/ah/not 33 .)8002 ,sibuL( nuhat    
.3.2  tiwaS apaleK natibibmeP  
 igab nakutnenem tagnas gnay lawa hakgnal nakapurem natibibmeP
 ,tiwas apalek namanat ayadidub malad ukalreb aguj ini laH .namanat nalisahrebek
 apalek namanat anamid  irad lasareb ulales iggnit aynsativitkudorp gnay tiwas
 tiwas apalek hineb akij helorepid naka aynah kiab gnay tibiB .kiab gnay tibib
 hineb rebmus uata )SKPP( tiwaS apaleK naitileneP tasuP irad helorepid gnay
eP .namodep iauses kiab nagned inagnatid aynnial  kutnu naujutreb natibibm
 aynah ini laH .pukuc gnay halmuj malad tahes nad kiab gnay tibib nakaideynem
 irad lasareb gnay )habmacek( manat nahab nakanuggnem atik akij lisahreb naka
 nakparenem nad ,sigetarts natibibmep isakol hilimem ,imser hineb nesudorp
iak ,orokrasomraD( natibibmep sinket rutluk had  kkd ,.  .)8002  
 namanat nalisahrebek nakutnenem tiwas apalek tibib lawa namanatreP
 .)3102 ,PTPPBB(  aud nagned nakukalid tapad tiwas apalek namanat natibibmeP
( pahat utas natibibmep utiay ,arac metsys egats elgnis  )  pahat aud natibibmep nad
( metsys egats elbuod  namananep arac nagned nakukalid pahat utas natibibmeP .)
 aud metsiS .lawa natibibmep pahat apnat raseb gabylop adap gnusgnal habmacek
( lawa natibibmep : utiay natibibmep pahat 2 adap manatid habmacek ,pahat  erp
yresrun ( amatu natibibmep nad ) yresrun niam  gnay metsis nakapurem gnay )
.ini taas tiwas apalek natibibmep malad nakanugid kaynab   manat pais naka tibiB
21 rumu adap -  id nalub 3( nalub 41 erp   yresrun 9 nad -  id nalub 11 niam  yresrun  )
.)9002 ,okranuS(  
bmep malaD  nakitahrepid ulrep tagnas hanat aidem nad kupup rotkaf natibi
 tafis ikiabrepmem kutnU .natibibmep nalisahrebek ihuragnepmem turut anerak
 ,kupup nairebmep nagned nakahasuid tapad hanat igoloib nad aimik ,akisif
d orkam arah rusnu habmanem tapad kupup anamid  tapad aguj orkim na




yresrun niaM   natibibmep irad ayntujnales napahat nakapurem yresrun erp  ,
 ,aynnatawarep hadumrepmem nad kiab gnay tibib namanatrep naktapadnem kutnu
.natibibmep isakol/tapmet nataraysrep akam  gabyloP   narukureb nakanugid gnay
06 nagned ,mm 2,0 labet .mc 05 iggnit ,mc 04 rabel -  matih anraw ,gnabol 08
 id nuhat amales nahat nad talikgnem yresrun niam  tibib namananep kutnU .
 irad nahadnip yresrun erp  c 04 narukureb ,raseb hibel gnay gabylop nakhutubid  m
( mc 05 x talf yal ,)   kutnu aynhawab naigab adap gnabul irebid nad mm 11,0 labet
 .esaniard gabyloP  1 kaynabes kayaid halet gnay sata hanat nagned isiid 0  rep gk
gabylop ep id )nakhadnipid mulebes( arahilepid naka gnay tibib , r tibib naiames  .
des manatid tibiB  hanat naakumrep adap adareb raka rehel aggnihes apur naikime
gabylop   tibiB .kaget iridreb tibib raga naktadap id tibib ratikes hanat nad raseb
 adap gabylop   ,nakatarid halet gnay nahal sata id nususid naidumek raseb
nagned rutaid nad nakhisrebid  manat karaj  05  × mc 05  .)8002 ,orokrasomraD(  
.4.2   tiwaS apaleK natibibmeP manaT aideM  
 satilibats padahret huragnepreb manat aidem )0102( kkd ,.idajajD turuneM
 .iretkab isalupop nad ,hanat ria gnagep ayad satisapak ,arah rusnu radak ,tagerga
 malad )5991( kkd ,.namtraH  aratna nataraysrep ikilimem surah kiab gnay aidem
 kadit ,kiab gnay isaniard nad isarea ikilimem ,nababmelek agajnem upmam nial
.tikaynep nad amah irad sabeb atres iggnit gnay satinilas ikilimem  
kiab gnay namanut aidem awhab nakataynem )6891( dajdaS turuneM  
 nad halmuj malad arah rusnu nad negisko ,ria nakaideynem tapad surah
 tibib namanatrep sesorp nimajnem anug nakgnutnugnem gnay nagnabmiesek
.kiab gnay tiwas apalek   hanat nial aratna nakanugid gnay manat aidem aparebeB
lios pot p ,  .makes gnara nad risa M hgne  malad fitkefe nad ayaib tame
 .tubesret manat aidem aparebeb irad naisanibmokgnep nakukalid aynnaanuggnep  
 pahat adap manat aidem nahutubek )3002( kbT TRAMS TP turuneM
( lawa natibibmep yresrun erp  3m 100.0 nakhutubmem )  gabylop/lios pot  licek
 naruku(  gabylop  3m 610.0 nad )mc 41 iggnit nagned mc 01 retemaidreb licek  pot
 raseb gabylop/lios  naruku(  gabylop .)mc 93 iggnit nad mc 32 retemaidreb raseb  
 iagabes anerak namanat namanatrep kutnu gnitnep hanat igoloib ,aimik ,kisif tafiS




amasreb araces arah rusnu nakosap nad sanap -  narubusek naktakgninem amas
 .)5002 otnatuS( hanat  
 isgnuf tapme iaynupmem kiab gnay manat aidem )9002( inaH turuneM
ep aidem adap arah rusnu irebmem utiay amatu  tapmet nad nakaideynem ,narakar
 tapmet iagabes nad raka isaripser kutnu aradu nakaideynem ,ria nagnupmanep
namanat namanatrep  .  tapad gnay manat aidem halada kiab gnay manat aideM
 aimik narubusek ikiabrepmem tapad nakparahid tagerga satilibats naktakgninem
isore padahret hanat nanahatek ,satisorop naktakgninem ,hanat sigoloib nad  
(  .)6102 ,otnayruS  
.1.4.2  ( halO nasipaL lios poT ) 
 .ipukucret nakhutubid gnay arah rusnu akij kiab manat naka namanaT  poT
 lios  kinagro nahab gnudnagnem aynasaib gnay sataret hanat nasipal nakapurem
 gnires gnay mc 52 iapmas nalabetek ikilimem nad ,rubus ,paleg anrawreb nad
 .)9002 ,otnayirA( hanat halo nasipal tubesid lios poT   alibapa kutnebret naka
esorp iulalem rucnah halet nautab nahipres idajnem habureb nad lacigoloeg s - 
.imub sata id lupmukret naidumek gnay licek nahipres  lios poT   aynasaib
nahab gnudnagnem -  itrepes ,hanat nakrubuynem tafisreb gnay imala nahab
gnitnar ,nanuaded -  .itam halet gnay uyak gnitnar  
 )8002( irtuP turuneM t  lios po  nagned haimala isisopmok sata nususret
 aparebeb tapadret ipatet ,namanat igab anugreb tagnas gnay larenim nagnudnak
 naanuggnep irad nahamelek  lios pot  hipas aidem nial aratna ,hipas aidem iagabes
agnem anerak kiab gnaruk isarea ,tadap idajnem sakel  tikides kinagro nahab gnudn
.gnaruk tagnas namanat igab utnetret arah rusnu naaidesretek nad   irad taafnaM
 hanat lios pot   gnadib adap amaturet naiamesrep aidem iagabes halada ini
 narupmacnep nakukalem nagned hanat rutkurts ikiabrepmem ,nanubekrep
w iagabreb  ikiabrepmem nad nainatrep nataigek iagabes nakayapuid gnay hayali
nagnudnak aynada anerak hanat malad aradu isalukris metsis -  gnay nagnudnak
.risap nad tlis ,maol itrepes aynikilimid  
.2.4.2   risaP  
irad licek hibel gnay hanat ritub halada risaP   irad lasareb aguj likirek adap
talubek :aynkutneb akenareb gnay nautab nahacep -  .gnipekreb tudusreb ,natalub




.)5002 ,rukuyS( tapec nalajreb kinagro nahab isadisko  iroP – gnay risap irop   hibel
 gnirek alup tapec nad hasab idajnem hadum tail hanat nakgnidnabid kaynab
 sesorp padahret lekitrap nanahatek( netsisnok nad napaugnep sesorp anerak
 helo nigna nad ria helo sikikret hadum aggnihes licek tagnas risap )nahasimep
ap naanuggnep uti anerak m iagabes ris alib kiab hibel huaj manat aide  
 nial nahab nagned nakisanibmokid .)4991 ,aniD(   gnudnagnem kaynab risap hanaT
irop - irop tikides ,orkam irop - irop nad gnades irop -  tilus ini itrepes hanat epiT .orkim irop
isarea iaynupmem ipatet ,ria nahanem kutnu   .)7002 ,hisgninitpaS( kiab gnay esaniard nad  
 aynaadarebek anerak ipatet naka ,rubus kadit gnay hanat nakapurem risaP
 nakidajid tapad ini risap aera akam aisenodnI hayaliw id kaynab pukuc gnay
 tapad kutnu fitanretla nahal uata nagnadac nahal iagabes  araces nakanugid
 risap hanat nakiabrep kutnu nakukalid gnay ayapU .manat aidem malad lamiskam
 nahab nahabmaep aynada ulrep manat aidem iagabes nakanugid tapad raga
.kinagro   naka risap kiab gnay manat aidem naktapadnem kutnu uti irad akaM
nat nakisanibmokid  sata nasipal ha )lios pot(  .)5002 ,muruA(  
.3.4.2   makes gnarA  
aynah kadit ,saulem halet makes nataafnameP   igrene rebmus iagabes
aguj ayngnara ipatet rakab nahab   hanat hanebmep nahab iagabes nakidajid tapad
tafis nakiabrep( - al isatilibaher ayapu malad )hanat tafis  ikiabrepmem nad nah
gnarA .namanat namanatrep  malad nupualaw hanat arah habmanem tapad aguj  
.tikides halmuj   ytiabruN turuneM kkd  adap K ,P ,N arah rusnu nagnudnak )1102( .
gnisam makes gnara -  ria radak adap ,%80.0 nad ,%70.0 ,%94.0 halada gnisam
.%4.7  
 itnaggnep manat aidem iagabes gnitnep nanarep ikilimem makes gnarA
 nahanem tapad pukuc nad rotok kadit ,nagnir ,suorop tafisreb makes gnarA .hanat
 emsinagroorkim awabmem kadit makes gnara halada aynnial taafnaM .ria
alem aynnataubmep sesorp anerak ,negotap  .lirets fitaler aggnihes narakabmep iul
 aynnanuggnep akam neisife gnay manat aidem naktapadnem kutnU
 hanat nagned nakisanibmokid lios pot .  takignep iagabes isgnufreb makes gnarA
 nagnarukek akitek namanat nakanugid tapad gnay )arah nahibelek akitek( arah
ah /namanat nahutubek iauses nahalrep araces sapelid gnay arah ,ar esaeler wols  




.5.2  T aideM isasilertS mana  
 igoloiborkim malad isasilirets ,awhab nakataynem )4102( inayhaC
 emsinagro aumes nakgnalihgnem nad nakitamem kutnu arac utaus nakapurem
 .adneb utaus adap tapadret gnay  awhab naksalejnem iroet raseb naigabeS
 ,arah rusnu naktakgninem kutnu arac utas halas nakapurem hanat nakliretsnem
 .nakigurem gnay emsinagroorkom nad negotap ,ignuf nakiladnegnem  
 alaks naajrekep kutnu nakhutubid ilak gnires isasilirets sesorP
muirotarobal  nainrumek naijugnep kutnu utiay aborkim inrum rutluk namanatrep ,
 edoteM .)3991 ,omoteoidaH( muirotarobal natalarep naarahilemep nad ,niarts
 nega nakanuggnem gnay aimik edotem utiay ,aud idajnem nakadebid isasilirets
ahab nagned rg 89 dimasaB itrepes aimik  fitka n temozaD  nagned naidumeK .
mep isasilirets apureb gnirek sanap itrepes kisif edotem narakab  ( initnasirK   ,kkd
6991 .)   
.1.5.2    isasiliretS  narakabmeP  
 .manat aidem isasilirets kutnu anahredes fitanretla narakabmep isasiliretS
 ,hanat Hp itrepes hanat tafiS  assamoib hanat latot N ,kinagro nahab nagnudnak
 ,iretkab ,ignuf utiay aiborkim isalupop isisopmok nad halmuj ,aiborkim
( utnetret aiborkim naadarebek nad setesimonitka seiseps - seiseps  tagnas )
.)9002 ,inayhaC( narakabmep helo ihuragnepid  
nep arac nakrasadreB  sanA nad )5891( omoteoidaH inolok nagnutihg
 03 < halmuj( nakiabaid tapad aynhuggnuses ini licek gnay iretkab halmuj )9891(
 iretkab awhab naknikgnumeM .)namanatrep aidem hsidirtep utas malad inolok
akub ,narakabmep isasilirets haletes manat tikides ada gnay  suomegidni gnay n
 gnay edotem nakapurem narakabmep isasilirets edoteM .naukalrep mulebes ada
 gnay ada kadit setesimonitka nad ignuf ,ignuf nakiladnegnem malad fitkefe
 ,inayhaC( licek tagnas aynhalmuj ipatet ada iretkab nakgnades ,nahatreb upmam
.)9002  
.2.5.2   etS  isasilir temozaD  
 utiay aimik nega nakanuggnem nagned nakukalid tapad aimik isasilertS
apureb  dimasaB -  ralunarG ( temozaD )  nakiladnegnem kutnu arac utas halaS .
 nial aratna ,aimik isasilirets nagned halada nakigurem gnay emsinagroorkim




dimasaB -  ralunarG ( temozaD )  ,hanat emsinagroorkim isalupop nakenem agudid
 adap iretkab isatsefni numaN .nakigurem gnay nupuam nakgnutnugnem gnay kiab
er naktabikagnem isasiliretsid gnay aidem adap namanat  isitepmok aynhadn
.)6991 ,kkd initnasirK( nial gnay hanat emsinagroorkim nagned  
 nairebmep haduses nad mulebes utiay nahilip aud tapadret ini isasiliretS
 mulebes isasilirets alib adebreb gnay naujut ikilimem aynaudeK .rasad kupup
repid rasad kupup nairebmep  rasad kupup malad kiner dasaj awhab nagnabmit
 rasad kupup nairebmep haduses isasilirets aliB .itam tuki naka kadit






.III  EDOTEM NAD IRETAM  
.1.3   naitileneP tapmeT nad utkaW  
 ini naitileneP halet   iapmas 8102 rebotkO nalub adap nakanaskalid iraurbeF  
iD .9102   muirotarobaL R erutlucirgA NIU hcraese  veD e ol p nem t noitatS  
)SDRAU(  satlukaF   .UAIR AKSUS NIU nakanreteP naD nainatreP  
.2.3   nahaB nad talA  
 ,tukireb iagabes halada ini naitilenep adap nakanugid gnay talA  gabylop
1 isireb nagned( mc 05 x mc 04 naruku raseb 5  nagnabmit ,gnarap ,lukgnac ,)gk
,reyaps dnah ,lapret ,lebel satrek ,gnoros akgnaj ,naretam ,latigid  silut tala  ,
aremak  + sag sopmok , tala atres gk3 gpl gnubat -  gnukudnem gnay aynnial tala
.ini naitilenep  
ugid gnay nahaB an  halada ini naitilenep kutnu nak  tibib ,tukireb iagabes
tahiram sateirav tiwas apalak  × aruD aratna nagnalisrep lisah   id gnay arefisP
 hanat ,ayaR gnabuK iratseL orgA uaiR natibibmep adap helorep lios pot  ,risap ,
 adisignuf ( rG 89 dimasaB temozaD .a.b )  araituM KPN kupup ,gnadnak kupup ,
61( - 61 - .ria nad 54enahtid ,gM kupup ,)61  
.3.3    naitileneP edoteM  
 kacA nagnacnaR nakanuggnem nemirepske araces nakukalid ini naitileneP
( hanat isasilirets utiay amatrep rotkaF .lairotkaf )LAR( pakgneL P  rotkaf nad )
t aidem utiay audek mana  (Q .)  
retS: amatrep rotkaF  isasili  hanaT )P(  
isasilirets apnat / isasilirets apnaT : 0P  
 isasiliretS : 1P dimasaB - ralunarG  
narakabmep isasiliretS : 2P  
)Q( manaT aideM : audek rotkaF  
 hanaT : 1Q lios pot  
 hanaT : 2Q lios pot  risaP +  
 hanaT : 3Q lios pot  makeS gnarA +  
nakrasadreB  naukalrep  sataid  helorepid   paites naukalrep isanibmok 9




gnisam  nagnalu   helorepid aggnihes naabocrep namanat 2 ikilimem 45   namanat
.naabocrep  d naukalrep isanibmoK ebaT adap nakijasi : tukireb 1.3 l  
naukalrep isanibmok lebaT .1.3 lebaT  
 edoteM
isasiliretS  
manaT aideM  
1Q  2Q  3Q  
0P  1Q0P  2Q0P  3Q0P  
1P  1Q1P  2Q1P  3Q1P  
2P  1Q2P  2Q2P  3Q2P  
 
.4.3  naitileneP naanaskaleP  
.1.4.3  nahaL napaisreP  
 nad amlug nakhisrebmem nagned nakukalid natibibmep nahal napaisreP
 hapmas al id .nah  P hanat naatareme  gnabmolegreb gnay   natapmenep taas raga
gabylop  .gnabmut kadit  
.2.4.3  manaT aideM napaisreP  
 hanat apureb nakanugid gnay manat aideM lios pot  ,  hanat narupmac  pot
lios  makes gnara +  nad   hanat lios pot  nahab nagned naklirets id gnay risap +  
rG 89 dimasaB adisignuf aimik  ( temozaD  )  nagnidnabrep nagned narakabmep nad
.1 : 3  
.3.4.3  manaT aideM isasiliretS  
nakukalid isasailiretS  nagned   arac  m 5,1 x 1 naruku nagnedeb taubmem
gnay   .nagnedeb/gk 001 kaynabes naukalrep irad isanibmok hanat nakapurem
rG 89 dimasaB adisignuf nairebmep ayntujnaleS  ( temozaD ) gned  nahabmanep na
naritub nakturalem kutnu ria  d temoza , atar rupmacret haletes  nagned   hanat
 naidumek nakanuggnem pututid  lapret  tapar nagned   .uggnim 2 amales iM uggn  
amatrep  nakukalid  narubmegnep  hanat  nad  haletes  putut id uti  ilabmek  iapmas  
ek uggnim -  .2 S  ,narakabmep isasiliret  nagned nakukalid nakkatelid  hanat   malad id
l gnay tapmet adap murd sau  id ulal naksanap  regnem hanat aggnih  araces gni
atarem  nagned  nakanuggnem  ipa  ropmok  nad  rukuid  nagned   retemomreht adap  





.4.4.3   lebaL nairebmeP  
 .tiwas apalek tibib mananep mulebes nakukalid lebal nairebmeP
 adap  nakirebid gnay naukalrep nakadebmem kutnu naujutreb lebal nairebmeP
gnisam - gnisam  P .namanat .naabocrep nagab nagned iauses nususid naukalre  
.5.4.3  tiwaS apaleK tibiB napaisreP  
.1.5.4.3   tibib napaisreP  
natibibmep nahal aera irad libmaid tiwas apalek tibib napaisreP   orgA uaiR
iratseL  ayaR gnabuK   ,nalub 4 tiwas apalek tibib rumu nakitahrepmem nagned
 tiwas apalek tibib hilimem ,kasur kadit gnay tiwas apalek tibib airetirk adap
.ialeh 7 kaynabes nuad halmuj nad amas gnay namanatrep nagned  
.2.5.4.3  namananeP  
manat aidem uluhad hibelreT  gnabmitid  tarebes 8,1  k nad g   nakukalid
namariynep  adap  gabylop  .mc 05×04 narukuraseb   nagned nakukalid namananeP
 mc 01 ± manat namaladek nagned tiwas apalek tibib manat gnabul taubmem arac
.hanat pututret tiwas apalek tibib loggnob naigab nagned  
.6.4.3  naarahilemeP  
.1.6.4.3   namariyneP  
amariyneP nakukalid gnay n   nagned irah eros nad igap utiay irahes ilak aud
.robmeg nakanuggnem   kadit najuh irahnad babmel naadaek malad hanat akiJ
.namariynep nakukalid  
.2.6.4.3   nakupumeP  
 apalek namanat adap nakhutubid gnay iauses nakukalid kupup nairebmeP
 natibibmep id tiwas  .yresun niam aud adap nakukalid nakupumeP   haletes uggnim
6 kaynabes manat   tiwas apalek tibib ignililegnem nakrubatid arac nagned ilak
as raga tibib irad mc 01 ± huajes  isisopmoK .tibib iangenem kadit nakupumep ta
N kupup araituM KP  nagnidnabrep nagned nakanugid gnay  nad 61:61:61  kupup  
iagabes gM  kupup   .nahabmat  mumitpo sisod nagnutihrep lisah nakrasadreB
KPN kupup  araituM  halada amatu natibibmep id tiwas apalek tibib adap   g 57,333
 iniahdamaR( kkd  iraS( namanat rep g 50,693 nad )4102 . kkd  kutnu )5102 .






.3.6.4.3   nagnaiyneP  
trep nagned iauses uggnimes malad ilak 2 nakukalid nagnaiyneP ahubmu  n
 gnay araC .amlug  utiay launam arac nagned nakukalid  nakanuggnem nagned
.nagnat  
 nanububmeP.4.5.4.3  
 adap nakukalid nanububmeP gabylop   gnay hanat nagnalihek gnay
 kutnu halada tiwas apalek tibib nanububmep naujuT .najuh ria naktabikaid
nat iradnihgnem a  .haber nam  
.5.3  natamagneP retemaraP  
.1.5.3  )mc( namanat iggniT  
ataD  retemarap  natamagnep  uggnim   kitsitats araces nakijasid rihkaret
 iuhategnem kutnu fargotsih kutneb malad nakijasid aynmulebes atad nakgnades
.tiwas tibib nahubmutrep ujal  rukuid namanat iggniT  b irad  apalek tibib loggno
 tiwas iapmas   adap gnutihid gnay naretem nakanuggnem nagned iggnitret nuad
M 1 rumu uggni  S halete  T mana M 2 , uggni  S halete  T mana M 3 , uggni  S halete  
T mana  , iapmas  12 M uggni  S halete  T mana . 
.2.5.3   c( gnataB retemaiD )m  
ataD  retemarap  natamagnep  uggnim   kitsitats araces nakijasid rihkaret
 iuhategnem kutnu fargotsih kutneb malad nakijasid aynmulebes atad nakgnades
.tiwas tibib nahubmutrep ujal  D gnatab retemai  rukuid   akgnaj nakanuggnem
M 1 rumu adap gnutihid gnay gnoros uggni  S halete  T mana M 2 , uggni  S halete  
T mana M 3 , uggni  S halete  T mana  iapmas  12 M uggni  S halete  T mana . 
.3.5.3  )ialeh( nuaD halmuJ  
ataD  retemarap  natamagnep  uggnim   kitsitats araces nakijasid rihkaret
 iuhategnem kutnu fargotsih kutneb malad nakijasid aynmulebes atad nakgnades
.tiwas tibib nahubmutrep ujal  J nuad halmu  gnutihid   gnay nuad tahilem nagned
rumu adap urab nuad adap anrupmes akubmem hadus  M 1 uggni  S halete  Ta man  2 ,
M uggni  S halete  T mana M 3 , uggni  S halete  T mana  , iapmas  12 M uggni  S halete  
T mana . 
.4.5.3  )mc( nuaD gnajnaP  
ataD  retemarap  natamagnep  uggnim   kitsitats araces nakijasid rihkaret




 ujal .tiwas tibib nahubmutrep  P nuad gnajna   rukuid naretem nakanuggnem nagned  
 1 rumu adap nuad irad nuad gnuju iapmas nuad gnatab lakgnap irad rukuid
M uggni  S halete  T mana M 2 , uggni  S halete  T mana M 3 , uggni  S halete  T mana , 
iapmas  12 M uggni  S halete  T mana . 
.5.5.3    nuaD rabeL rabelreT  )mc(  
ataD  retemarap  natamagnep  uggnim   kitsitats araces nakijasid rihkaret
 iuhategnem kutnu fargotsih kutneb malad nakijasid aynmulebes atad nakgnades
.tiwas tibib nahubmutrep ujal  L nuad rabe  nagned rukuid rabelret   nakanuggnem
 nanak naigab nuad ipet isis ek irik naigab nuad ipet isis irad nakukalid naretem
M 1 rumureb nuad adap uggni  S halete  T mana M 2 , uggni  S halete  T mana  3 ,
M uggni  S halete  T mana  , iapmas  12 M uggni  S halete  T mana . 
.6.3  ataD isilanA  
turunem lairotkaF LAR ledoM   sisilanaid )6002( ayajatremuS nad kijttaM
:raenil ledom nakrasadreb magar kidis nakanuggnem  
 
𝑌 𝑘𝑗𝑖  =𝜇 �  𝛼𝑖 � 𝛽𝑗 � � 𝛽𝛼 � 𝑗𝑖 � 𝜀 𝑘𝑗𝑖  
: nagnareteK  
𝑌 𝑘𝑗𝑖    :  ek farat adap P rotkaf natamagnep lisaH - Q rotkaf nad i  ek farat adap -                                                             j
    k nagnalu adap  
𝜇    mumu hagnet ialiN :  
𝛼𝑖  P rotkaf huragneP :  ek -i 
𝛽𝑗  Q rotkaf huragneP :  ek -j 
� 𝛽𝛼 � 𝑗𝑖  eP : P rotkaf aratna iskaretni huragn  ek -  rotkaf nad i Q ek -j 
𝜀 𝑘𝑗𝑖   ek naukalrep talag huragneP : - ek nad i - ek naabocrep nautas adap j -k 
i p ,...,3 ,2 ,1 :  
j q ,...,3 ,2 ,1 :  






















gnutiH F  lebaT F  
50,0  10,0  
P p-1 KJ P TK P PTK GTK/  - - 
Q q-1 KJ Q TK Q QTK GTK/  - - 
P  x Q p( - q()1 - )1  QP(KJ ) QP(TK ) QP(TK GTK/)  - - 
talaG  qp( r() - )1  GKJ  GTK  - - - 
latoT  qp r -1 TKJ  - - - - 
 
: nagnareteK  





)TKJ( latoT tardauK halmuJ    = ∑ 𝑘𝑗𝑖𝑌 2 - KF  
P rotkaF tardauK halmuJ  PKJ( ) =∑ 𝑖𝑦 …
2
𝑟𝑞
 - KF  
Q  rotkaF tardauK halmuJ  QKJ(  =         )  ∑ 𝑌.𝑗.
2
𝑟𝑝
 - KF  
tardauK halmuJ  QP( KJ{ Q nad P rotkaF iskaretnI  =     })  ∑ 𝑌.𝑗.
2
𝑟
   KF -  PKJ - QKJ  
 )GKJ( talaG tardauK halmuJ                TKJ = - QPKJ  - QKJ – PKJ  
 
 F iju akij ,F iju nagned nakukalid naukalrep huragnep naijugneP
( TRMD tujnal iju nagned naktujnalid akam atayn huragnep nakkujnunem  nacnuD
tseT egnaR elpitluM  ledoM .%5 farat adap )  halada nakanugid gnay akitsitats
:tukireb iagabes  
   DJU P rotkaF   )talaG BD ,ρ( αR =  × � GTK nagnalU  x Q 
  DJU Q rotkaF   )talaG BD ,ρ( αR =  × � GTK nagnalU  x P 
 










α             atayn iju faraT =  
ρ             naukalrep aynkaynaB =  
     R              nacnuD karaJ ijU lebaT irad ialiN =  
P isasiliretS =  
Q manaT aideM =  






.V  PUTUNEP  
.1.5  nalupmiseK   
 libmaid tapad akam ,nakanaskalid halet gnay naitilenep lisah nakrasadreB
: tukireb iagabes nalupmisek  
.1  I  aratna iskaretn  audek naukalrep   halada kiabret gnay  narakabmep isasilirets
 manat aidem nagned lios pot  gnay ,makes gnara +   atayn tagnas huragnepreb
 adap nuad gnajnap nad gnatab retemaid ,namanat iggnit naktakgninem malad
 pahat yresrun niam . 
.2  hanat isasilirets edotem naukalreP   isasilirets halada kiabret gnay  ,narakabmep
 gnay tagnas  huragnepreb  namanat iggnit naktakgninem malad atayn   nad
 pahat adap gnatab retemaid yresrun niam . 
.3  sineJ   aidem manat  bibmep kutnu kiabret gnay  niam pahat tiwas apalek nati
un  halada yresr lios pot   tagnas huragnepreb gnay ,makes gnara +  malad atayn
 pahat adap nuad gnajnap nad gnatab  retemaid ,namanat iggnit naktakgninem
yresrun niam . 
.2.5  naraS  
 naknaraynem itilenep ,nakukalid halet gnay naitilenep lisah nakrasadreB
 kutnu narakabmep isasilirets edotem nakanuggnem mumu takaraysam raga
hagecnem  msinagroorkim nauggnag aynidajret  tabmahgnem tapad gnay e
nahubmutrep   pahat tiwas apalek natibibmep adap namanat yresrun niam  .
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 padahreT gnadnaK kupuP nad manaT aideM sineJ huragneP .5002 .M ,muruA
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 ,SPB .3102 akgnA malad uaiR .4102 .uaiR isnivorP kitsitatS tasuP nadaB
.urabnakeP  
( tiwaS apaleK tibiB nopseR .8102 .S ,iziraflA .C ,inayluM .S ,irhaB  siealE
sisneeneug  id )qcaJ , yresrun niaM   padahret lioS buS manaT aideM adap
 .kinagrO kupuP nad hanaT hanebmeP nahaB .naitilenep lanruJ  5 (1  :) 14 - 25 . 
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 .gnadnaK kupuP nad risaP  nanubekreP namanaT naitileneP tasuP atraW
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( tiwaS apaleK tibiB adaP muisengaM naD sisneeniug siealE   id )qcaJ
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 sateiraV tiwaS apaleK namanaT ispirkseD .1 naripmaL tahiraM  
sateiraV  :   tahiraM  
lasA  :  anokE arefisiP x ileD aruD  
 hapelep iakgnat anraW  :  natalkocek uajiH  
nuad kana iakgnat anraW  :  nagninukek uajiH  
nadnat kutneB  :  taluB  
)nalodnorb( haub kutneB  :  gnojnoL  
haub anraW    
aduM  :  matiH  
gnataM   :   hareM  
haubreb ialum rumU  :  nalub 81  
nenap ialum rumU  :  nalub 03  
 nagnukgniL  : laivullA malad tubmag nad lakgnad tubmag ,  
amah padahret nahaT  :   tikayneP esaesid nworC  
 



















 sateiraV tiwaS apaleK tibiB nahubmutreP dradnatS lebaT .2 naipmaL
 .tahiraM  
 
)nalub( rumU   )mc( tibiB iggniT  nuaD halmuJ  )mc( gnataB retemaiD  
1 01  5,1  9,0  
2 51  5,2  1,1  
3 0,02  5,3  2,1  
4 0,52  5,4  3,1  
5 0,23  5,5  7,1  
6 9,53  5,8  8,1  
7 2,25  5,01  7,2  
8 3,46  5,11  6,3  
9 3,88  5,31  5,4  
01  9,101  5,51  5,5  
11  1,411  5,61  8,5  
21  0,621  5,81  0,6  



















 naripmaL 3  :  kacA nagnacnaR turuneM naabocreP nagaB )LAR( pakgneL  
lairotkaF  
 







   
 
   
   
 
   
  
 









: nagnareteK  
P  isasilirets isasilirets apnaT = 0  
P  fitka nahab nakanuggnem nagned adisignuf isasiliretS = 1 temozaD  %89  
P isasiliretS = 2  narakabmep  
Q  hanat manat aideM = 1 lios pot  
Q  hanat manat aideM = 2 lios pot  risap +  
Q  hanat manat aideM = 3 lios pot  makes gnara +  



























































 naripmaL 4  kupuP sisoD nagnutihreP .  
: iuhatekiD  
 narukU gabyloP    mc 05 x mc 04 =  
ah 1     000.01 =
 
m2 
puP gnadnaK ku   ah/not 02 =  
)2:71:21:21( gMKPN kupuP  ah/gk 005.1 =  
 isalupop halmuJ  
�  




01 . 000 m2
0.5 � 0.5
�  04 . 000  namanat  
.a  namanaT rep gnadnaK kupuP nahutubeK  
�  
02 . 000 . 000  g
04 . 000
� 005  g/ namanat  
.b   KPN kupuP nahutubeK ( 61:61:61 ) 
1. 005 . 000  g
04 . 000
�  73 .5 g/ namanat  
  nahutubek latoT ( KPN kupuP 61:61:61  id tiwas apalek natibibmep id )
yresrun niam  : utiay  
 73 .5 g x 8 ilak  isakilpa  � 003  g/ nat  










































 lios poT  
  lios poT  +
risaP  
  lios poT  +
 gnarA
makeS  
narakabmeP isasiliretS  isasiliretS  temozaD  
atareM rupmaC iD  
riA nakhabmaT  
 tapaR putuT
asluM nagneD  
 2 ± amaleS uggnuT
uggniM  
gnapaL tapmeT iracneM  
 aideM nakkusaM
murD maladeK  
narakabmeP   06 amales
tinem   
liretS manaT aideM  
 gabiloP maladeK isi iD
 mc 05 x mc 04 narukU










laerA nahisrebmeP  
 
nahaL napaisreP  
 namariyneP  
  nairebmeP kupuP  
 amluG nagnaiyneP  
 paiteS adaP lebaL nairebmeP
naabocreP tinU  
 maya gnadnak kupup nairebmeP
 ek naisignep & gabylop  
  isasiliretS temozaD  
 isasiliretS  narakabmeP  
 aideM isasiliretS
manaT  
 nakayagneP  
  aideM narupmacneP
manaT  
lebaL nairebmeP  
naarahilemeP  
natamagneP  
ataD sisilanA  
 aideM napaisreP
manaT  
 )mc( namanaT iggniT  
 ( gnataB retemaiD c )m  
 h( nuaD halmuJ )iale  
 )mc( nuaD gnajnaP  




7 naripmaL  .  magaR kidiS sisilanA  
 iggniT namanaT  21  TSM  
 
nagnareteK   :  
 nt   atayN kadiT :  
 
 
⃰   )%5 > p( atayN adebreB :  
 ⃰      ⃰   )%1 > p( atayN adebreB tagnaS :  
KF   = Y…
2
rqp
  = 4221 2 72/   = 88455  
TKJ   = ∑ 𝑘𝑗𝑖𝑌 2 – KF  = 4.04 2 7.04 + 2 4.25 + … + 2 – KF   = 42.554  
(KJ P)  = ∑ 𝑖𝑦 …
2
𝑟𝑞
 - KF   = 604 2 7.504 + 2 7.214 + 2  9/ – KF   = 0.3 9 
(KJ Q)  =  ∑ 𝑌.𝑗.
2
𝑟𝑝
 - KF   = 7.463 2 7.504 + 2 6.354 + 2  9/ – KF   = 9.934 5 
(KJ  P × Q)  =  ∑ 𝑌.𝑗.
2
𝑟
   KF -  PKJ -  QKJ  = 4.121 2 9.121 + 2 2.651 + … + 2  3/ – KF   = 6.9 8 
GKJ   =  TKJ -  QPKJ - QKJ –  PKJ  =  42.554 -  90.3 -  59.934 - 86.9   = 5.2 3 



















K tardau  
K  tardau
T hagne  F TIH  
LEBAT F  
%5  
P 2 0.3 9 45.1  99.01 **  55.3  
Q 2 9.934 5 79.912  1.7651 **0  55.3  
P × Q 4 6.9 8 4.2 2 2.71 **4  39.2  
TALAG  81  5.2 3 41.0  
  LATOT  62  




 retemaiD  gnataB 21  TSM  
 
nagnareteK   :  
 nt   atayN kadiT :  
 
 
⃰   )%5 > p( atayN adebreB :  
 ⃰      ⃰   )%1 > p( atayN adebreB tagnaS :  
KF   = Y…
2
rqp
 8.58 = 2 72/   = 56.272  
TKJ   = ∑ 𝑘𝑗𝑖𝑌 2 – KF  7.2 = 2 8.2 + 2 3.4 + … + 2 – KF   = 1.11 1 
(KJ P)  = ∑ 𝑖𝑦 …
2
𝑟𝑞
 - KF  1.82 = 2 3.82 + 2 4.92 + 2  9/ – KF   = 1.0 1 
(KJ Q)  =  ∑ 𝑌.𝑗.
2
𝑟𝑝
 - KF  6.42 = 2 6.42 + 2 6.63 + 2  9/ – KF   = 6.01 7 
(KJ  P × Q)  =  ∑ 𝑌.𝑗.
2
𝑟
   KF -  PKJ - QKJ  2.8 = 2 4.8 + 2 31 + … + 2  3/ – KF   = 72.0  
GKJ   =  TKJ -  QPKJ - QKJ – PKJ   =  11.11 - 8.1.0  9 -  76.01 - 72.0   = 60.0  



















K tardau  
K  tardau
T hagne  F TIH  
LEBAT F  
%5  
P 2 1.0 1 50.0  33.61 **  55.3  
Q 2 76.01  33.5  0061 **  55.3  
P × Q 4 72.0  0.0 7 33.02 **  39.2  
TALAG  81  60.0  00.0  
  LATOT  62  




 halmuJ  nuaD 21  TSM  
 
nagnareteK   :  
 nt   atayN kadiT :  
 
 
⃰   )%5 > p( atayN adebreB :  
 ⃰      ⃰   )%1 > p( atayN adebreB tagnaS :  
KF   = Y…
2
rqp
 = 303 2 72/   = 3.0043 0 
TKJ   = ∑ 𝑘𝑗𝑖𝑌 2 – KF  = 01 2 11 + 2 11 + … + 2 – KF   = 6.41 7 
(KJ P)  = ∑ 𝑖𝑦 …
2
𝑟𝑞
 - KF  = 79 2 501 + 2 101 + 2  9/ – KF   = 5.3 6 
(KJ Q)  =  ∑ 𝑌.𝑗.
2
𝑟𝑝
 - KF  = 201 2 89 + 2 301 + 2  9/ – KF   = .1 65  
(KJ  P × Q)  =  ∑ 𝑌.𝑗.
2
𝑟
   KF -  PKJ - QKJ  = 23 2 53 + 2 33 + … + 2  3/ – KF   = 22.2  
GKJ   =  TKJ -  QPKJ - QKJ – PKJ  =  76.41 - 5.3  6 - 5.1  6 - 22.2   = 33.7  



















K tardau  
K  tardau
T hagne  F TIH  
LEBAT F  
%5  
P 2 5.3 6 87.1  63.4 * 55.3  
Q 2 65.1  87.0  9.1 nt1  55.3  
P × Q 4 22.2  65.0  63.1 nt  39.2  
TALAG  81  33.7  4.0 1 
  LATOT  62  




 gnajnaP nuaD  21  TSM  
 
nagnareteK   :  
 nt    : atayN kadiT  
 
 
⃰   )%5 > p( atayN adebreB :  
 ⃰      ⃰   )%1 > p( atayN adebreB tagnaS :  
KF   = Y…
2
rqp
 = 6.279 2 72/   = 2.53053 0 
TKJ   = ∑ 𝑘𝑗𝑖𝑌 2 – KF  = 23 2 2.33 + 2 8.93 + ... + 2 – KF   = 0.342 1 
(KJ P)  = ∑ 𝑖𝑦 …
2
𝑟𝑞
 - KF  = 8.713 2 7.623 + 2 1.823 + 2  9/ – KF   = 9.6 4 
(KJ Q)  =  ∑ 𝑌.𝑗.
2
𝑟𝑝
 - KF  = 3.592 2 2.913 + 2 1.853 + 2  9/ – KF   = 2.322 7 
(KJ  P × Q)  =  ∑ 𝑌.𝑗.
2
𝑟
   KF -  PKJ - QKJ  = 4.79 2 5.79 + 2 7.911 + … + 2 KF 3/   =  48.9  
GKJ   =  TKJ -  QPKJ - QKJ – PKJ  = 0.342  1 -  49.6 - 72.322  - 48.9   = 69.2  




















K tardau  
K  tardau
T hagne  F TIH  
LEBAT F  
%5  
P 2 9.6 4 4.3 7 0.12 **9  55.3  
Q 2 2.322 7 36.111  8.876 **6  55.3  
P × Q 4 48.9  64.2  69.41 **  39.2  
TALAG  81  69.2  61.0  
  LATOT  62  




 rabeL  rabelreT nuaD 21  TSM  
 
nagnareteK   :  
 nt    : atayN kadiT  
 
 
⃰   )%5 > p( atayN adebreB :  
 ⃰      ⃰   )%1 > p( atayN adebreB tagnaS :  
KF   = Y…
2
rqp
 = 4.404 2 72/   = 87.7395  
TKJ   = ∑ 𝑘𝑗𝑖𝑌 2 – KF  2.31( = 2 4.51 + 2 41 + … + 2  ) – KF   = 0.53 4 
(KJ P)  = ∑ 𝑖𝑦 …
2
𝑟𝑞
 - KF  7.321 = 2 3.241 + 2 4.431 + 2  9/ – KF   = 3.91 7 
(KJ Q)  =  ∑ 𝑌.𝑗.
2
𝑟𝑝
 - KF  5.431 = 2 9.431 + 2 131 + 2  9/ – KF   = 20.1  
(KJ  P × Q)  =  ∑ 𝑌.𝑗.
2
𝑟
   KF -  PKJ - QKJ  24 = 2 8.64 + 2 5.44 + … + 2  3/ – KF   = 73.1  
GKJ   =  TKJ -  QPKJ - QKJ – PKJ   40.53 = -  73.91 -  20.1 - 73.1   =  72.31  









K tardau  
K  tardau
T hagne  F TIH  
LEBAT F  
%5  
P 2 3.91 7 86.9  31.31 **  55.3  
Q 2 20.1  15.0  96.0 nt  55.3  
P × Q 4 73.1  43.0  4.0 nt7  39.2  
TALAG  81  72.31  7.0 4 
  LATOT  62  
    



